Modified male insects have been used to control populations several times before. Most early attempts were with the release of sterile males created by irradiation.
One of the first successes was against the screwworm fly before the second world war in the south-east US. The war disrupted experiments but, by 1952, laboratory and field experiments suggested the approach had promise.
A large-scale experiment on the Caribbean island of Curacao demonstrated a spectacular success of the sterile-male techniquethe island was completely rid of the screwworm fly in [1954] [1955] . The technique was then used in the south-east US which led to the eradication of the fly in the region by 1959 and the substantial depression of it over vast grazing lands in Texas starting in 1962.
Successes obtained with the sterile-male technique plus the considerable positive experience with insecticides led Ed Knipling of the US Department of Agriculture and colleagues to construct a formal theory of the principles for insect control by the mid-1960s. He presented his theory to the Entomological Society of America in 1965.
Knipling argued that the core of a sound system of insect control was based upon attack against the total population of the pest, not isolated pockets occurring in individual fields. He also argued that single suppression techniques were subject to limitations, but that combinations of different techniques could compensate for the individual weaknesses and allow the combined package to overcome the law of diminishing returns.
Insecticides were efficient in killing insects when the populations were large but inefficient when the numbers were small. The sterile male technique, in contrast, was inefficient in killing large populations but highly effective when numbers of individuals were small.
A sequential use of insecticides and the sterile male technique could reduce a large population to a small one and then continue to a miniscule population or zero, he argued.
The antibiotic-dependence strategy could see a new approach to achieving disease vector control.
Keys National Marine Sanctuary last month to take the unprecedented step of licensing hundreds of divers to catch the fish in the reserve where no other species are allowed to be taken. "We want people to get out there and kill as many as possible," says Sean Morton, superintendent of the reserve.
Researchers are not sure how the fish got to the Atlantic and Caribbean but some suggest they may have arrived from a damaged beachside aquarium during hurricane Andrew in 1992.
To encourage divers to hunt the fish, local competitions have been
Major lionfish hunt launched
The red lionfish, a native of the eastern Pacific, appears to be spreading rapidly around Florida, the eastern seaboard and the Caribbean to growing alarm from marine biologists. The fish feeds on native coral reef species, worrying conservationists, and its fearsome venomous spines seem to deter most potential predators.
Alarm about the impact of the growing numbers of the fish prompted managers of the Florida Target: Marine reserve managers in Florida have licensed hundreds of divers to kill the red lionfish, an alien believed to be causing major damage to native reef species. (Photo: Isabelle Côté.) set up to see who can catch the most. The Environment Education Foundation hosted its third 'lionfish derby' last month off Florida, outside the reserve, with more than $3,000 in prize money for the team catching the most fish -109 were killed.
In the waters around the Bahamas, which don't have the same protection as Florida Keys, more than 2,000 lionfish have been killed over the past two years.
"People have a sense that the waters they love are being invaded," says Renata Lana, a spokesperson for the National Oceanic and Atmospheric Administration. This year, the agency launched an 'eat lionfish' campaign aimed at creating a market for them in seafood restaurants and thus further prompting divers to hunt them.
NOAA calls the lionfish a "delicious, delicately flavoured fish" with a taste and texture similar to grouper, snapper or hogfish. A few restaurants in the US and the Caribbean are now serving it. But "it is tough for me to get," says chef James Clark in South Carolina. "Sometimes fishermen do not want to handle it on their boat."
Scuba divers are experimenting with new ways to eliminate the lionfish, developing new spears to catch the fish. "Six months ago, I hadn't seen one," says Jason Doty, in Florida. "Now I will kill 12 in one dive."
But, in spite of the battle, researchers fear that the lionfish could become one of the worst marine invasions of an alien species in history. We probably cannot completely eradicate lionfish. Only nature can do that, says one researcher.
Scientists agree hunting may help, but it won't halt the incredible population boom of lionfish that has seen densities increase 700 per cent from 2004 to 2008. "The government is promoting lionfish as a do-good dish that helps to balance ocean ecology," says Lana. It is one of the few examples of a species that cannot be overfished. "It's one of the few fish people can eat out of existence with a clear conscience", she says.
Nigel Williams
with the nightlife there, and felt attracted to Berlin's subculture, so I asked a professor if moving to the Free University of Berlin would be a good idea. He replied that this would basically amount to career suicideat the time, this university was more famous for far left-wing political activities than for scholarship -but he conceded that there was one good lab, working on bee learning behaviour and neuroscience. This sounded like a swell deal to me, so I packed my bags.
What do you find fascinating about insects? Some of the attraction of scientists to the insects, especially the social ones, is undoubtedly that they have 'invented' a number of feats that, to a non-biologist, might be considered uniquely human: agriculture, slavery, territorial wars, castes, division of labour, consensus building, a symbolic language, and teeming 'cities' with fantastic architecture. However, there is perhaps little scholarly information to be gleaned from such similarities: insects and humans are too distantly related for such comparisons to reveal anything but evolutionary convergence. To me, the primary fascination of insect sensory systems and behaviour is not in their similarities to humans, but in their alien-ness: the fact that insects perceive the world, process information, and interact with their environment in fundamentally different ways from humans is what makes them so captivating. And, of course, we cannot help but marvel at the complexity of behaviour and cognition generated by nervous systems that contain only a fraction of a percent of neurons compared with our own.
Do you have any particularly memorable moments in science?
Here's an early one from my postgraduate studies. I developed computer simulations to find the theoretically optimal colour vision systems to code flower colours. The result was that these theoretically-derived, optimal colour coding systems were essentially indistinguishable from those really implemented in bees' eyes, and I at first interpreted this to mean that this meant bee colour vision had evolved for the efficient coding of flower Were you always interested in insect psychology? As a teenager, I always read a publication called "Psychologie Heute" ("Psychology Today"), but I guess even then should have been more aptly entitled "Psychology Yesterday" -it didn't quite trumpet the rigorously experimental approach to psychology that we now advocate. Nonetheless, it was good enough brain fodder for a 16 year old. But I couldn't really see myself anywhere in a psychologist's office but on the couch, so I decided to study biology instead. I came to insects by chance -I started out studying Biology in Göttingen, a small and very traditional German university town. I was uninspired
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